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(54) OPHTHALMIC IMAGE PREPARING METHOD, METHOD AND DEVICE FOR IDENTIFYING 
IRIS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily identify the user 
of spectacles at high speed. 

SOLUTION: Two illuminations 2-1 and 2-2 are switched 
and one synthetic ophthalmic image having no reflection 
of illuminations 2-1 and 2-2 on spectacles is prepared 
from two ophthalmic images photographed by an 
ophthalmic image photographing part 10 by an image 
synthesizing part 24. While using this synthetic 
ophthalmic image, an iris code is generated by a code 
generating part 30, the generated iris code is collated 
with iris codes registered in a data base 40 by a collating 
part 33, and a person 3 to be identified is certified. 
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[Ml Bl«ffi^#<o«|iESr1»!*A^oSa^tf 5 * 

^«2 4iaot, HUE 2 - 1 , 2-2(Dmm&& 
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fro T Htt X *> /h $ v >Bf Iff K*£ tfeit 6 liiaotK 

tmsMZtutT* y * K^^»«$n^r>r y 
[«*j* 3 ] • a - K&waa-cr** * 

[■1**4 ] nwMt<o&t£*wkm<omm^mz£ 

y x =r - k t zm&-r <s jM*n t , 
f?5 r. tz&mt'rzT'i y 

[»**5 ] R*Z&mmm**b*fr*iimWl*i 



iMME/fcstufcr-r y Ki^a^^Hfcr-r y 
fl^^r-r y K^^i6«»^ix^T-r y 

(CW:, MW^^f3ii^^c-CV^V^©T^y^=«— 
^[ 7 fB«6DX>< y ^»jBE^«o 
[0 0 0 1] 

* (*zm) zm^xmxn&izn*>it#><D&MQitti&if 
t«{ y xmm&m, &xrr>c y *mmim^w 

[0002] 

[ooo3] ^frbmAm&Km+zm+K&mw 

^ttt : IEEE TRANSACTIONS ON PATTERN ANALYSYS AND UA 
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CHINEINTELL1GENCE, 15 [11] (1993-11) John G.Dau 
gman fHigh Confidence Visual Recognition of Persons 
bya Test of Statistical Independence] P. 1148-11 
60 

(a) . (b) l£^-f 0 

[0004] iftmicldKDttxn, xt? 1 tf&mz* 

3<DBS4C0iitij^Srt6J^i-S o HI4 ^fiR^O®?L4 a 
Z<DmiL4 a^il:R^(Or^f y*4 b3*# 

H^iSPi^b. y ^o4#m^mufc=3— k (hp 
r-ry^=i-K) #£j8£*x*:gL ^^-^-<- 
^ics^^Hfcr-r y^=— KtRR^sn, «a^bbe 
£*x* 0 z.<o*l*>*zt4 y^msmmxt. s^su#3<o 

[0 0 0 5] 

r>r y ^BEE^fe6v>«:r-r y *bsess«-cb:. mz 

5 a *SR 4 fcfifc P> £ V n£ 5 |ClfflR£IJ$ 3 (C 

BKtfftTf S 31 X<Df%M T L * 5 t V % b Wm 
U BB««rffi#©BliE*SrB*d^oKaic^ 5ri 

tf-o* *KB«ffrt**, r-f y ^B»E**2itt^T-f y 

J*BBa£g«rltfiW-S r £ & i M i: 

[0 0 0 6] 

K®{feftf£&31 * , Mf&ftf* $ ftfc1g&#«>|gpI&co^ 

r>r y ^g^wbr^co^r^ y *flm<o{m^fc> 



[0 0 0 7] rco J; 5 temf&Z&m Vft^t\c±V^ & 
[0 008] R5fcJf 2 (DmWXti^ T<4 y ^BliE^^ 

*5^r. wim&mLV>&fj;z>&&m<Dmm^mz&<>x& 
m^*> nfc z>mmc<Dmmi&*Wi&-rz mm 

[0 0 0 9] ^co^p^fflf^^^Ufcrt^J:!?, m 

&m<Dmm^m££vxim&mi>mtoisti. ^v>m& 

^^ft, rcor>r y^=i— k^. ^at)^— **<—*s£\c 

[0 0 10] §t#^3C03&PJi-m, gf^2 0DT^ 
BBE*«feiJl*5t^r. ®^J* • K£l**&3-CH\ ft 

^cor^T y*a~ K$r^tii9(cLW5 0 

[ooi i] r co^ o tzm&z&m t^rtiao, ft 

[0012] r #Ji4 <o5s^-cn, y ^bse*»c 

y ^$B5><o^msr^mu^T^ y^a-K^^n^^ 
Sts^-KiMit, striae ^tLfc#r-r y*=* 
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[0 0 13] ^<OX 0 *m&&&m utr &ic * 9« « 
[0 0 14] »^5<oigwcr±, r-f y *»|E£e»- 

[0 0 15] ::<oJ:5fc«jifc&^Lfcr£l£*»K 1ft 

tfcosRMfef*. m^^mc iots^tJ^ tix^ 
[0016] ft^6<D*^-ctt, fflftftjjtsor-f y* 

fRlE3SWc*Jv>T. mfcfrjft^gttt, W&tSfr1t&W& 

<nmmi&<o&T<< y ;Mfc*&tfeffiUTr<a*r>r y 
nmitL&Bi&&±.t>&t^mj£&n'Dxmmj: 9/h£v* 

U *«MI*«rfWW-*«*lcurv^. 

«>#x>f y *te*#tftffi£*vt\ reos-r-fy 

[0017] i*i7 08Hm tv y *»ffi§i«c 



^^-K^ts^^K^st, «n£^*r^y 

ci£K*oTflA&*IEl-SM^)afc*\ **.TV* 

[0018] r^^p^flr^^^u^r^fc^D. a 
K^mzx<>x*(Dmtwmiztt^xmm&v 

<o*^$1ft»«r^BRBi«tdS«»SttS. l»*itfe«ft 

y^^-K^^n, ^eor-<y^3-K^=»- 

[0 0 19] |t*9l8©J8W"eHt. m3&Z7<DT4 V* 
codify h365fl5^<O^0 3i^^CTVN^{feit^if5^ 

[0 0 2 0] 

(HMO Hi (a) . (b) tt**W<o»1^3«i»« 
«r^i-T^y^WBE^*<0«fifeHT*>9. M (a) » 

&oq^H (b) nmm (a) ^^brh«» 
[0021] *«fif«or>f y x»iESs». iglft 5 

^ 4 b 3 ©WE*tt¥*»o*afcfr 5 

WRflojHn^s *i2fetj«»2«[>ii 

2-i, 2-2^9#*.ra»ufc«»ftoKBi 

«l («^.rf. * 1 RU^« 2 <0|R5f «) Ell, EI 2* 
fc, 2-2c0|R«£Sit(D^V^lft<D^ 



[0022] bp^ % ffl&ftm 3 <D&&®#>%fa\a-3i. r 

<o«cSi!gim3 *mb-rtL*><Dm 1 <z>j&93 2 - 1 ^sg 2 co 

o^^^^tvn^o 0BMfeSSf£S& 1 0 tt, ms»J#3 

S&J ^^5o ) 12, IMWH^ykAWA-f i'*:?**- 

[0 0 2 3] ^7lltt, ttH0J#3 4>IBlHfeE I 
KMBl 2;5Sg$££*VCl>£o A/D&&S&1 2I±. * 

^71 iT^ufcr^o^WHft«»*^^/H§-»ii: 

ci^M2 0 tmmzfr. z b\zz(D±uwm 2 0 
o>m*m^ bees* 3 o&muztix^z. 

[0 0 2 4] £tg«A2 0ti, tpAAMttB (&T rc 

puj ) #'cmfSLZfrit^f&mu*{*2i&m 

*U5«W«MB»2 2v *>7««52 3, ftOTMfrMt 
TOW22fi, SlM$2©M2-l, 2- 2CO 

&m*%^zm»'rziz#><offlmm*s 22-1, s 

2 2-2^W^-r-5t><Z>*C*)So ^^7M23»:, 

m'tim^s 2 3«tw^jut^^ 9 1 1 &%m-tz>-b<o-e 

2 4 ri. iisMftiett 1 0 1>> bKt> * ftfclfs 1 &r*S& 2 
<z>II®&e ii, e i 2 &mm tr 1 ticoRHifc (IP 

-ettfmmw) ei i-2$r^f£-r*t><D-?fc£o 

[0 0 2 5] ±ffiHN)ff2 ooa*«*c»KSftfcBliE» 

3 01*. BfiE®*#3 1, 3— K£fK9ft (^y^«. 3 

— k&jmd 32. jwite^w ikmo 3 
3 £*>mf£zthx^z. beea*# 3 1 k±a 

SB 3 2ROT^S3 3 t>G>-C*!K CPU? 

V (r. x, 7 ) « / 1 ( X§ y) 

r+ir. x.y 

CC-C. «#B»tt*'M0« (x, y) % ^r©RJ^ 
l^oTI&©WfiIl (x, y) Sr-&»1-5rtSr^ 
i". (1) 5*1*. *Sr^rWJ»45PI^n©P3t? 

[0 0 2 8] RIC, 7T7/ST4©1JHMI:*5V> 
Tx W^«l»a2 2Oft0IBlft-^S2 2-2JJlJ:oT^2 
OB8iE2-2£;k*r$ii\ xTy^S T SOBBPrtfcSj^ 
«kS*C*3V vC, WS, HBBfidHeffi 1 0 T#SUSiJ# 3 <D 



3 2t?^ixmy^=i-KECh ^ 
(M&fifc* X~ (DB) ) 4 OfcSfl^iXfcr 

[0 0 2 6] (T<Y y *MEfrtt) 0 3 (a) x (b) 
ttS 1 OT-Y y *BSE*W£#tt*KBtt*r^rB^* 
9, IS3B (a) te§5l<E>J!&^2- lT?J!&*>$*x;fcR*0& 
KOHSMfcEI lSr^-t-H. (b) Jif&2tf>J?a 

^2-2-e^P>$^fc^^2<OBIli^E I 2«r^-TH 
-Cfc^o 03tO (x Q , y Q ) , (x 0 ' , y 0 ' ) f*R 
^(Oia4 a R^7>f y ^ 4 b O^^MI, P x , P 

/. p 2 . p 2 ' wt^-f y *4 b*©®*, (x 1> y 

1 ) t (x/ , y/ ) , (x 2 , y 2 ) , (x 2 ' > y 

2 ' ) Htpwp,. , p/ , p 2 , p 2 r <o&m<o&n* 

I 1 » 1/ . I 2 , I 2 ' ^PJ^Pi , P/ , P 2 . 

P a ' <DM8m. r Ht«pi£?jftje« (x G , y G ) , 

u 0 ' ,y 0 ' ) t>bmmp L . p l ' *x<o*m* 5 a 

-1, 5 a-2ttn»OBW»Rlt«d-C*>5. ®4«:@ 
7 a— h x StfH 5 »B 1 2 4 oft 

[0 0 2 7] J£JtT\ 0 3 —0 5 Sr#fi5 boo. Bior 

(o^tt^as-ci*. m^^j^i^ 2 2 <DM«itt-9-s 22-1 

iaot8ioii2-i srjfiyr^^So 

zfsT2 <nmmim&tim\£&^x, mm&Mmn 1 0 

ft<o**y l l tdJ:oX«fifeBy#3©BSi®*E I 1 

^X^^ST3^51tfo ^T7/ST 3-Cfi, K 

?L4 a^g*^r>r y ^4 bco^(c^r«*6R^ 
«fc«attwc# rn«r«*.tf, R<7>r>ry^ 

^^^ti"S^Ttt^!9 0£i[^v>$rSJfe^: (1) l:iot 

*L>AMS (x 0 , y Q ) ) W^R«t5:^ 

[»ll 



d a - / I (x. y ) <J e 
r. x. y 

/ST6 ^43VNT, Bl@i«aj^^ 1 0 -CI&#LfcHgi®te 

e i 2 (DmnftmRxfTj n^«ic*r»*«nott 
a (fip*>. 4><&jtum (x 0 ' ,y 0 ) ) ^^ct$ (bp 

T3<DteMtmm\Zl,Xft\f\ ^rs//ST7(Oift^ 
2-e«S£Lfcl&H!&E I 1 t^ry/ST5-Ci^Lfc 
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[0 0 2 9] EB5<£>:7n— hTtiu *-*\ 
^ST7-1 l^*5V^T. » 1 <DMW 2 - 1 Sr^^-frT 

y * 4 b <a*8Ucffl3;Hfc«#K#&i-S*®ifcKo 
V>T, flittf, E3 (a) (7mm 

(x A , yi ) <ommp L <on&QLi L t s <fc« 

(x^, y 2 ) ^S^P 2 <0«t|£«I 2 £#* 0 *L 
T„ ^*^ST7-2(Ci3V>T, ^<DlWEf£ I x ( I 

-C, W«T£lTfc^^ixr^^y^ST7-4^ii 
tr„ P«3*P 2 ^»S«I 2 tt, IRtt£Jt*P#5 a- IT 

:/sT7-3~«i!5tr,, 

[0030] — 3\Z-*S^X S X^ry^S 

T5-C»^:IR®<ftE I 2Srfflv^. 03 (a) 0>®KfP 
2 (x 2 . y 2 ) £#^50 3 (b) (DM* 

P 2 ' <0ti« (x 2 ' , y 2 ' ) t£&\?Z»8t&lz' 

®#P 2 ' (x 2 ' , y 2 ' ) -Wit 

tf. S*P 2 (DtfLW: (x 2 . y 2 ) K:^®teM<D*,C>{fr 

£ OigV >tc«fc 6*fc*5£5&CS r b ^<t ^ £ 

riS-C£5. «tUt, 0 3 (b) ©Hr#P 2 ' <on&tii 
I 2 ' 03 (a) <nwmP 2 <rm&mi 2 

7-3 co&JSfctta^mt T>< y 

[003 1] s*_h<D#y®K:J: 9 . ^ffl»»2 o -ci*. m 

1 £IK2£)flRffi{fcE I 1, EI2^f>I«2-l, 2- 

2 ^lilflKlt«r^*Ufe^lg®«lE 11-2 Srf^fifci" 
iiimSO^ Bl4©^fy^ST8<D3-K4 

M»32iao, -g^iftsHftE i i-2d^r-r y* 

^fc^-*^— *4 0l£S«:£*Lfc:T>f y*=— K 
EC Q &#fl*&£Jv mA<nwm&frt>thZ. 

[0032] (»mo ^mmmmx^ mmmum i 

0l?iW$tvt*l £$&2<a8IMfcE I l f EI2SrW 

^t^T^IBe^E 11 — 2 £rf£ 
fifei--5i:9K:ufc<D-e, IR«fc^£Sfc*UtKffiteE I 
l-2£r£*ffti-*w ztv\c£<>xmmBM<n 

£. 9Slt1K2<omm2-l, 2 - 2 OMflrff 

tt, 03 (a) <Dm»m*tU&S a-l tH3 (b) £> 

IR#£4«fl«fr 5 a - 2 b tfitt *bte v> J: 5 fctfrtl-efctt 



^itrfs mi b»2<omm2-i t 2-2*& 

[0 0 3 3] (*2<0§fclfe?g«) 

o»j*) a 6 ft. **wojR 2 (D&m&mzyFrrr j y 
^»ia^»o#^a-e*>!), as 1 <n^mm^^rtm i 
*<om* * &m<z>mm£n$*i&<nftm*tt z fix v > 

&i&xm2<Dwm 2-1, 2-2«t§jo#^t 

ife) Eii, ei 2t*h. zft^tiTj y ^irie-c^ 

-T5»l&t5lS2cor>< y KEC 1, EC2Sr£ 

ritu r.<o*ixuf|B2coT-< yxn— keci, ec 

■So 

[0034] AP*>, *mmj&m<DT>c v x&wmwx 

^J«W 2 0 AXtmiiE^ 3 0 A^, RgSftftl^^ 1 0 

<Dm*imz.&mtsfrx^z. ^mmu2 0Att, 01 <o 
^fwiwu 2 0 rta^BH*&j*ifl 2 4 znmvitm&icti: 

oTV^5. WBE^3 0A«, H 1 <75»SE«5 3 0 tcM UT 
«ffclc=i-K^J*^S m*-tZ. =»-K^*ft) 3 4Sr 

»*«C3 llC*^$HX«0#$:tb> Mittt©»lX 
tm2<DJB912-l, 2-2 4r^VNT»^$tLfclSlJl 
U^2<D18M^E I l t El 2X.93u&£tl1tmiRTf 
%2<DT4 y KEC 1, EC2 1 oOT^T 

y^=3— KEC l-2^r^i--5t>^-efc«o 
[0 0 3 5] (T-f y ^»SE^fe) H 7 ttH 6 <OT<< V 

-rzitit><Dfflfem % &x*m 9 nm 6<n^— k^^p 3 4 

miRXfim2<DT'< y Xn— KEC 1, EC2rt<0 

# r^-^j ri. ##«*toc@^«(Dtfy hmx*> 
a* 

[0 0 3 6] J^T, a7-H9Sr#ItOO, 

1 (OfllUt«k3S'C«:, «WfW»^2 2<DH«lflltS 2 2- 
l^J:oT»l(Dii2-l*M^ ^fy^ST 
1 2 (OiRM«dt»«yffi^jitfo ^ry/STl 2 -cri. 

KB^ab^a i o*cj:o r «aR3ij# 3 o» i (DwmotE 

I lSr^#U, ^fyT'STl 3 (O^— K&J&*&3^i£ 
Do ^fy/ST13m 3-^^3 2^^?), 
2 0 A^#^^fc« 1 ^BR®«E I 1 

0 8 \z^rtx r-r y ^ 4 b <*>#*£*^ 1 

©7^y^3-KEClSr4^U 1*=*— K£j£*53 2 

% Zum&r-zffr) 3 2 a IC# 



[0 0 3 7] ^TyT'ST 1 4<Dmdtt&m\c&\,^ 

Xs flRMMWa 2 2 <^)iBWff*S 2 2- 2IC J: oT* 2 

Ktm\z.&^x % wet. mm®mtui oR^mmn 

2 Olci:orSM3y#3(0^2 0BI®^E I 2 SrEtf§ 

t i 6 r iii^s 2 o ri&# ufcffi 2 oBMMfc 

S8lC^fj:9lC, =2— K±j£&$3 2rB 
2W>f!)^3-KEC2^U rMRn- K£ 

^y^s t 1 1— st i 3(D^mtmm^vx 

[0 0 3 8] |39<0^n— hrii. *?\ 

^ST 1 7- 1 JC*5V^ El 8 tc^i- j; 5 ic. Sgicor 

E I l_bcO<ft@ (fiPo, 2, 3, »•) fcl, * 

^»^t5. -tttt. *1 (DT-f y KEC lc7) 

Hc^i"*® icofillilfeE I 1 J^>tejH#$g£: 

flfvvrff 3 ^*?5iA/rv^v^tc^ ro 

KJ (Dttn&2u&m%:T—7;U3 2 alc|&#lU 
A/rv*3#fctt, TNGj ©»«Srfert3B*r--^3 
2 a \Z&$Tf2> 0 

[0 0 3 9] ^7i/^ST 1 7-1 rcD^:y^CD|£ 

^^^iCJi, ^T^^ST 1 7- 2lC:fc^r, 08lC^ 
tC. I 2 COT^ y KE C 2 TOI^-IT y h 

co ToKj <D*r— ^<t«rUt»U ^ry^ST 17-3 

r, stttr? ho«^3Ei"<5 0 

[0 0 4 0] SJl±^l^fy^ST 1 7-4Jd*5V> 

r, mi(or^ y kec lo^rcotry hlcot* 
r^93gb?r5o cmc*!?, mi&tfJ&2cor-<f y 

3 -KECl, EC 2co^j£d*frbtK m7<DXTyy 

s t i 8 (Dm&tiim^mtto ^fy/sTnm ^ 

^3 3ld<t »K 3-K^S3 4^$^7>f y 
.X a — KE C l-2i, f 5 — ^ 4 0 Jxfc 

[0041] mm *mmi&mx\^ =*- k^/sa 3 

c 2 5r=i- K-fi-j** 3 4 ic J: or J: i^Vitto 

r. iRttsitoKvtrSrt^v^r^ Ms-kec 1- 

[0 0 4 2] (Sfl 3 conifer) 

6 t f J ^^^^il<D^^c:^^iS(o^^W$^^rv^ 



5o 

[0043] z&mw&m<D7<t v m&m 
<omm 1 1^2^) 2-1, 2-2^ 

3$2<Dmm&) Ell, EI 2**6, ^rtl^tLT-f y^ 

MErteJB-t-aSI l RT*m 2 <D7<< 

EC2S:&SU Ctf>SfU2WIS2tf>;r>r y KE 

ci, e c 2 1 f jxfcr y ^ 3- ke c 0 

1, EC G 2fc«rJ«^Ufc3Bf*»o*L5»lXt^JB2 0 
iutMT 1 , MT2^n:tiaots KttK 

[0044] BP*,, #*fcfgttG>T-< y *BBES«-e 

B6«)BBE»3 0AK:ft*.r»4«*rt©BBE»3 
OBsmtt&ttrv^djft^ S20»|^/^t 

V^o ^SEgp3 0 Bn*. 06<D^5E^3 0 AF*9CD3 — 
K^/&$B 3 4 letter . fiS^-lt^A 3 5 otvr 
V>* 0 fi^^ffi^A 3 5 fit. ^fE*5**3 IfcttR&ft 

rfMfpsh, Rtez&w.(omiRxfim2<Dmw2- i t 

2-2Sr^v^rSJ^$ixfc*l&T^m2^flliii^E I 
1, e 1 2a: t>^^n^i^m2 6or-r y^^- 
Keci, EC2£ S J r—*'<—*4 0lz&m£tiizy 
^y^3-KEC 0 l, EC G 2<t£\ JjB*Lfc»*» 
bH£> 1 RU*H 2 ©I^flMT 1 , MT2i!J, lo 
®I^tMT 1 -2£^&^-£t>cor*>© 0 

[0045] (r^ y *i&fiE2f*fc) @im@iofl)7 

^lr~ h . m 1 2 »B 1 0 <BJKtg4K£»jftft 3 5 cO#k3S£ 
^-TWra> 0 1 3 »H 1 0 O^^S^gP 3 5 CO 

Wi**t7Ti- hr&£ 0 
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